Two new pentacyclic guanidine alkaloids, normonanchocidins G (1) and H (2) containing an unusual ω-2-hydroxy fatty acid moiety were isolated from the Far-Eastern marine sponge Monanchora pulchra. The structures of 1 and 2 were determined by 1D-and 2D-NMR spectroscopic and mass spectrometric data interpretation. Compounds 1 and 2 exhibit potent cytotoxic activities against human leukemia THP-1, HL-60 cells, human cervical epithelioid carcinoma HeLa cells and also have high impact on ability of HeLa cells to migrate.
Far-Eastern marine sponge Monanchora pulchra is a rich source of bioactive secondary metabolites -pentacyclic guanidine alkaloids (PGAs) [1] [2] [3] [4] [5] [6] [7] . Since the discovery in 1989 the first representative of this class, ptilomycalin A [8, 9] , more than twenty PGAs have been found in tropical and Far-Eastern marine sponges and the different biological activities have been reported [2] [3] [4] [5] [6] [7] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] . Thirteen of these were isolated in our laboratory from different samples of the sponge M. pulchra at the period from 2010 to 2016. These samples were collected during several scientific cruises on board R/V "Academik Oparin" near the Kuril Islands and include monanchocidins A-E [2, 3] , monanchomycalins A-C [4, 5] , normonanchocidins A, B, D [6] and monanchoxymycalins A, B [7] . This is of particular interest that the alkaloids from various samples differ from each other in the structural elements. Probably, their structural variety is a result of synthesis with participation different symbiotic microorganisms.
The present paper reports the isolation, structure elucidation and biological activities of two new pentacyclic guanidine alkaloids normonanchocidins G (1) and H (2) containing unusual ω-2-hydroxy fatty acid moiety from a sample of sponge M. pulchra collected near Bering Island (the Sea of Bering).
Normonanchocidins G (1) and H (2), (0.024% and 0.015%, respectively, based on the dry weight) were isolated from EtOH extract of M. pulchra (dry weight 5.46 g), as described previously [5] with slight modifications. The molecular formula of the normonanchocidin G (1), C 43 H 75 N 5 O 6 , was established from a highresolution mass measurement of the [M+H] + ion peak m/z 758.5778 (calc. m/z 758.5790). In addition, the peak at m/z 379.7937 in the HRESI-MS of 1 was indicated, which corresponds to the doubly charged ion ([M + 2H] 2+ calc. 379.7931) like in the MS of monanchomycalins A-C [4, 5] , normonanchocidins A, B and D [6] and some two-headed sphingolipids [23] . (Figure 1 ) established that the "vessel" part [9] of 1 is identical to that of monanchocidins B, C from the FarEastern sponge M. pulchra [3] , ptilomycalin A and some of the crambescidins previously found in tropical sponges [8] [9] [10] [11] [15] [16] [17] [18] [19] , and contains a seven-membered cycle in the left-hand half of the "vessel" part, and a methyl group at C-19 in the right-hand half of the "vessel" part ( Figure 2, substructures "a, b") .
The NMR signals of CH 2 -39 and CH 2 -41 and mutual HMBC correlations from H 2 -39 to C-40 and C-41 established the presence of a 1,3-diaminopropane residue ( Figure 2 , substructure "c"), previously found only in normonanchocidins A, B, D from another sample of the Far-Eastern marine sponge M. pulchra [6] .
Additional analysis of the NMR (Table 1, Figure 2 ) and MS data showed that the "vessel" and "anchor" parts connected to each other through branched aliphatic chain, similarly monanchocidins A, E [2, 3] and normonanchocidin A [6] . However, instead of 3-ω-hydroxy fatty acid, an aliphatic moiety in 1 is a derivative of 2-ω-hydroxy fatty acid ( The almost complete coincidence of the 1 H-and 13 C-NMR data for the "vessel" part of normonanchocidin G (1) with those of monanchocidin B, in which a relative stereochemistry was determined by NOE correlations [3] suggested the same relative configuration for chiral carbon atoms in these alkaloids. On this basis, the 3R*, 8R*, 15S*, and 19S* configurations in the pentacyclic core were proposed. (Figure 1 ). These data suggested that right-hand half of the "vessel" part of normonanchocidin H (2) contains tetrahydro-2H-pyran, but not 2-methyltetrahydro-2H-pyran, which is common in most of the known PGAs. 2D-NMR data for 2 confirm this conclusion ( Figure  2 , substructure "e"). It is interesting that the same structural fragment was recently found in the 20-norcrambescidic acid of Polynesian sponge Monanchora sp. [24] , but not detected in any other PGAs.
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Further interpretation of the 1D-and 2D-NMR data established that the "anchor" part for the normonanchocidin H (2) identical to that of the normonanchocidin G (1) and represents 1,3-diaminopropane residue. Futhermore, "anchor" and "vessel" portion were interconnected by a derivative of the C18 ω-2-hydroxy fatty acid as in normonanchocidin G (1) (Figure 2, substructures "d") .
The almost complete coincidence of the 1 H-and 13 C-NMR data for the "vessel" part of normonanchocidin H (2) with those of 20-norcrambescidic acid, in which configuration of asymmetric centers of polycyclic moiety has been established on the basis of the ECD spectra [24] , suggested the same relative configuration for the chiral carbon atoms in these alkaloids. On this basis, the 3S*, 8S*, 10S*, 13S*, 14S* and 15S* configurations in the pentacyclic core of 2 were proposed. (2) gives new information about the biosynthesis of secondary metabolites of this group. Now it is clear that in the formation of lipid spacer between "vessel" and "anchor" parts may be involved ω-2-hydroxy fatty acid derivatives besides ω-and ω-3-hydroxy fatty acid derivatives. Moreover, the structures of new compound normonanchocidin H as Normonanchocidins G and H Natural Product Communications Vol. 12 (7) 2017 1031 well as of known 20-norcrambescidic acid [24] suggest a complicated biogenesis of PGAs involving probably not only classic polyketide precursors [4] .
Isolation of normonanchocidins G (1) and H
In conclusion, the new PGAs normonanchocidins G (1) and H (2) have been found and isolated from the new sample of the FarEastern marine sponge M. pulchra. Their structures were elucidated using 1D-and 2D-NMR and HRESI-MS and can be formulated as new PGAs modified in the polymethylene moiety in comparison with all known PGAs of sponges.
The cytotoxic activity of the new alkaloids 1 and 2 against human cancer cells was examined using the MTS test [25] . The study showed that normonanchocidin H (2), which lacks methyl at C19, is an order of magnitude less active than normonanchocidin G (1). 
Experimental
General: Optical rotations were measured using a Perkin-Elmer 343 polarimeter. The 1 H-and 13 C-NMR spectra were recorded on an Avance III-700 spectrometer at 700 and 175 MHz, respectively. Chemical shifts were referenced to the corresponding residual solvent signal (δ H 3.30/δ C 49.60 for CD 3 OD). ESI mass spectra (including HR ESI-MS) were obtained on a maXis impact II (Bruker) spectrometer by direct injection in MeOH. Low-pressure column liquid chromatography was performed using YMC-GEL ODS-A. HPLC was performed using an Agilent Series 1100 Instrument equipped with a differential refractometer RID- 
Cell cultures:
The human cancer cell lines HL-60 (acute promyelocytic leukemia), THP-1 (acute monocytic leukemia) and HeLa (cervical epithelioid carcinoma) were cultured at 37°C and 5% CO 2 in RPMI 1640 medium (Invitrogen, Paisley, UK) containing 10% FBS (HyClone, Cramlington, UK), 2 mM Lglutamine and 1% penicillin/streptomycin (Invitrogen, Paisley, UK). The cell lines were purchased from the ATCC-collection.
Cytotoxicity assay (MTS-test):
The cytotoxic activity of the compounds was evaluated using the MTS test [25] . The effects of the alkaloids on HL-60, THP-1 and HeLa cells were evaluated after 72 h of treatment. Results are presented as IC 50 (inhibition concentration 50%) of the substances. Cisplatin (cisdiamminedichloroplatinum (II), 1 mg/mL in dH 2 O, NeoCorp, Weilheim, Germany) was used as a reference substance.
Cell migration assay:
The RTCA xCELLigence system (ACEA Bioscience, Inc., USA) based on cell-electrode subtract impedance detection technology, CIM plates, and HeLa cells were used for the assay [26] . Lower wells of the CIM plates (migration plates) were filled with the growth medium (10% FBS in RPMI 1640). Cells were plated in the top wells of the CIM plates at a density of 50000 cells per well, in serum free medium containing the substance studied at various concentrations. CIM plates were loaded into the RTCA station and incubated at 37°C and 5% CO 2 . Experiments were performed in triplicate. The IC 50 values were calculated using the results obtained after 72 h of treatment.
